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Short cornmun icat ion to a 21 day culture of Rhizobium trifolii su32g permitted clear recognition of two lines within b and c (bl, b,, cl , c,) whereas other antisera prepared against 3 day cultures of the same strain or R. trifolii su297/31 did not permit this degree of further resolution although the b and c lines were quite clear. Antiserum to a 3 day culture of R. meliloti u45 showed besides strain specific a positioned lines, an array of seven lines in the b and c positions. The development of antibodies to internal antigens was not dependent on breakage of the bacteria before injection provided the whole bacteria were mixed with adjuvant and the intramuscular route was used. Differences between individual rabbits seemed to be more important in determining the degree of resolution within the major lines. A series of intravenous injections alone, whilst producing a high agglutinin titre, did not appear to be as satisfactory for the production of antibody to internal antigens. Twenty-nine strains of fast-growing rhizobia (Rhizobium trifolii, ten; R. leguminosarum, seven; R. phaseoli, one; R. meliloti, nine, and one each of a fast Lotus and Leucaena culture), nine slow growers (R. lupini, three; R. japonicum, one; cowpea rhizobia, four, and a slow Lotus rhizobium) and four Agrobacteria (Agrobacterium radiobacter, two; A . tumefaciens, two), were used in the present investigation. A small collection of other non-rhizobia was also included (representative Escherichia, Aerobacter, Salmonella, Pseudomonas, Flavobacterium and Bacillus). Rhizobia and the agrobacteria used for the demonstration of internal antigens were grown as shaken cultures in yeast extract liquid medium (Fred, Baldwin & McCoy, 1932) at 26' for 3 days (fast growers) or 8 to 10 days (slow growers). Identical results were obtained when the organisms were cultured in the defined medium, or with the yeast extract contained within the dialysis sac. Other bacteria were harvested from the usual meat infusion agar.
In tests of this kind, the amount of bacterial suspension used as testing antigen is important for the detection and resolution of lines. Too high a concentration can be as misleading as too low a concentration. For example, the c lines appeared as a diffuse band at 20 mg./ml. (dry wt) but at 5 mg./ml. were resolved into two clear lines with some antisera or one clear line with others. No single concentration of antigen suspension gave clear resolution of all lines. Comparisons were made, using 0.1 ml./well, of two concentrations (5 and 20 mg./ml.) with patterns that permitted direct comparisons with the homologous reaction.
All except one (an ineffective u.v.-induced mutant of Rhizobium meliloti) of the fast-growing rhizobia and the agrobacteria revealed clear internal antigen lines with R. trifolii antisera. The patterns revealed using the more highly resolving antiserum to strain su32g are shown in Table I . Similar tests with antiserum to R. meliloti u45 confirmed and complemented the evidence obtained with R. trifolii antisera. All of the fast growers gave clear internal lines. Lines shared with the homologous condition were greatest among the R. meliloti, less with three of the four agrobacteria and the mutant R. meliloti, Sa IOM, and least with R. trifolii, R. leguminosarum, R. phaseoli, the faster lotus strain and the other agrobacterium. All the slow-growing rhizobia were again negative.
The results are interesting both because they provide a means for quick recognition of fast-growing rhizobia and because of the support they offer other taxonomic evidence showing close relationship between Rhizobium trifolii, R. Zeguminosarum and R. phaseoli, some, but less close, relationship between these and R. meliloti, an evident 
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relationship between the latter and agrobacteria, and the distinctiveness of the slowgrowing rhizobia (Graham, 1964; Heberlein, de Ley & Tijtgat, 1967; t'Mannetje, 1967; Kern, 1968; Moffett & Colwell, 1968; Wu, Gregory & Hauser, 1968; Yao & Vincent, 1969) . Common antigens have also been reported amongst strains of R.
japonicum not sharing an agglutinogen or the specific gel-diffusion line that would occupy the a position (Skrdtela, 1969) . The same phenomenon appears to be involved. On the other hand, our results contain a warning as to the confusion that could arise in strain identification by gel-diffusion technique if the specificity of the surface antigens were to be confused by the undetected release of internal ' group ' antigens in old or mishandled cultures. The fast-growing strains are divided into two groups (a, b) using established characteristics of these species and the internal antigen lines found in the present work. 5 Slow-growing lotus strain. Finally, it should be noted that the results we have reported were obtained with preparations from washed deposited bacteria. We see no reason for believing that the group antigenic reactions we have reported depend on extracellular gum, which, in our experience with Rhizobiunz trifolii, appears to be inactive at concentrations far in excess of what would occur in the suspensions of washed bacteria we have used.
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